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Protein-Protein Docking
Native protein complexes from the Protein Data Bank (S2) as compiled to a protein-protein docking benchmark set by Chen and Weng (58) were downloaded from http://zlab.bu.edu/zdock/benchmark.shtml. The benchmark set consists of 54 protein complexes, of which 22 are enzyme-inhibitor complexes, 16 are antibody-antigen complexes, and the remaining 16 complexes are categorized as "other" or "difficult". For each of the native complexes, 10,000 different conformations were generated with the docking protocol (60) from the Rosetta 3.1 Software Suite (http://www.rosettacommons.org/). For the docking calculations the protein backbone was held fixed while amino acid side-chains of both interaction partners were replaced by offrotamer side chain conformations. After all conformations were generated, virtual crosslinks were determined in the native crystal structure of the complex and afterwards filtered out from all 10,000 conformations.
In order to assess the upper limit of applying cross-linker data to the computational modeling of protein-protein complex, we have tested the best-case scenario for the methodology. The best case comprises:
1.) The use of the native complexes in their bound form.
2.) The assumption that all cross-links can be observed in the mass spectrometer, i.e.
all combinations of lysine residues are considered that have a solvent path distance smaller than 9-24 Å.
3.) The generation of only near native conformations by allowing both binding partners to move only 3 Å apart and rotate only by 8°. S-4 Figure S1 . Example of a false positive identification where b n-1 ions are identical. Diamonds in the spectrum indicate theoretical ions that were matched to peaks in the spectrum. In this case, b n-1 ions of both chains are identical and match on both peptide chains (also indicated with circles in the peptide sequence). The matched product ion is the only assigned fragment from the short peptide and therefore cannot be considered as evidence for the short peptide. In this experiment the proteins (rabbit kreatine kinase and chicken transferrin) were cross-linked individually and mixed only after the cross-linking reaction, confirming that this cross-link is a false positive identification. KCRM_RABIT-TRFE_CHICK
Additional references
Sequence
Matched ion b n-1 is identical on both chains. This ion cannot be considered as evidence for the second short peptide. Tables S1-S3: In Tables S1 and S2 all theoretical ions from both peptide chains are listed. Matched ions are indicated by red (cross-link ions), green (common ions) and blue (NH 3 loss ions) background. Identical ions that emerge if the terminal amino acid of both peptides is the same are highlighted in dark blue. In Table  S3 matched ions to peaks of the spectrum are summarized. The ion that is matched by both chains is again indicated in blue.
S-5
AA G G V H V K L A H L S K H P K alpha_common_y_-NH3_plus1 - - - - -- - - - - - - - -
